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PROBLEM TO BE SOLVED: To provide a functional 
nanostructure which can show the optical characteristic 
of photoelectric conversion with high density, and to 
provide an optical element. 

SOLUTION: The functional nanosructure has a supporting 
body 1 having a plurality of independent pores, where 
the diameters of opening parts are 50 to 600 nm and 
depths are not less than 100 nm and semiconductor fine 
grains 3 included in the pores. 
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mfttt&ALfzmzmii&xm.m^&?}m. h&^im 
ftwzmi^wmitt^mmxhh&mT)^* 
isitewttmmz&wfeiiiizz. ^xmx Ltzmzmn 
*xmum&Mm=F(r&fc o immz x^x*m 
im.mTzm?i<r>ftmzmA-t$> z t k-e# h <. 

[0035] Mftlzft&Ziitz^mimfb? £fzlZ&m 
ItZtiX^&cD&M&L^. WMMZ. ^m>L<fi 

mmmwmizx wsmitxh-ox i> . itmsgHnte 
izxhwm.it. axif^Kh am^h^z x h m&t 
n^TUo. ttz. mizmz. mfi<wm*&zm 
fcth miizm- hfflfeitxfo ->x t> . h t#>«L 

mizx^ximztitz-mt® man. ^m^y^t 

ft=i-. -&wcD&mm-\*t') tfwft-t&mmfcxh^x 
t><tv>. mi^mimm^m^. mmn<o^mz^ 
tm^iz£-oxm%.ztLx^h<7)i)W£L<. m*>. m 
i&micoft&izm&& wmm-imnzit lt^w 
^izx^xmmit^nx^h<7y^mt u*. 
[oo36j*^ mm^mm^com&mz. m 
Mttmwcoffln,cvftmz&^x¥mim&^z-®m 

m tvnmmzmwiLtzffimk-t&z tt,z±ixftr>x 
*>j:^. zn£o%mmizmmLfzmmiz. mtiz. 
^fowi&^zmm : ?if*imzmALtz&. *mim 
tk^mmtmrn-f zm&izm-?^ t t,zx ^xn^ti 
h. &*z. ^mftmttmz. mAzmmLx—ftitL 
i-zmmwtLx. ep*>. &nfe<7)immimt Lxmi 
izf*\&ztixi>iL\\ mgftmttizMmmmzmL. 
&iL&^ft<oBm<7>^itLtzfflmftznhJ}m. a 
xvzo&Mmt&^xmiz-y^xiz, mmwEmm. -fe 
mmmw±mmmcrm®tmm. mrmmixm. 200 
1*. izmmznx^x. ^muziimmx-zz. 
C0037] ¥mmm=miz. mmnonrnzzi^ 
x^£< t i>-&tfmnmtmtmLx^$><v*wn t 



tzitmmmtfi&tLw mz&m&mt lxiz. mt 

m. >%t'izi$mi*ti&Mmik&(o£mi>L<ii'& 
&timizfi£L\\ mmsmmt lxiz. r^yrj 

-\s>. ti£Z/*r-X>i-S1- J L-7tf3imx$>&. £ 

tz. mz*mimm L imn.<Dft&&m^xm®.mzm 

tz. mimmwirte. n$m%wm®®±. wur^t 
mvmz&mzti®iL Ltz$F? z m&L Lx\^hc\ti>m 
tLw muz. mmmiiniMMizmvimznmLxm 
mmmfrth.Khmzm&Li'tzm. mvmmmtt 
Mfc*\i,zm.A~tz> z\ t x\ mftSBfcfcv ^x m£*m& 
mm? zmnummzimz ^zzt &x% h . $ h 
iz. ffl&ft<7mwzi&Bmimxffif8.-t&c\tx\ wtl 
i,zm$5,mztmz tims. Ltz^t:m^m^mm 

[0038] ^tmm=?izmm&m£®m2-£z>z t 
izxix. ^tm&?$:&mmmzit2>c\ttfxzz> 
m&&mzmm^&ijmz^ximi!izti%^tf. m 
mmzte. 2mcr>%m$:m^$>c\ttf : xzz>. 
hbfrtfrmfi<m&x'-&mz®m. immttz^mft 
ffltttzmiLmzim^&ijm. ftxninz. 
^RftizjmLtz^mfosm.T-tztfLx. &mzmm 
*xwmmt&jjmx&&. c\tit><7>oi?m®crmm£ 
im&£X'M£L\.wm%<7>-?]mx'$>&« m^coum 
iz^xa. mk^c^mmsm^mmLx . 
mz^mm&mz®.m-£ j th - 1 &xz & . kmlphz 
*mim&?zmAZittz&. mm&mzwm'f2>j>m 
tLxiz. &mommwz. ^^zmmtfz^m^mi 

m^mmz^mimTZft&^&MKizmiwt&mk 
zm^z>z\ttfxz&. imteommtziz. mmm. r 
f -vrm. a-^m. 7mftfmm*fmxh 

£tzMK^crfemmm<?>mnjjmt Lxi*. iv? 
iSx-yhm. xty$, x-?\s-?mifih& . ¥mtm 
m^^mm^m^mmizm^ > t>ti&-&mmm<7>mi% 

^m^mmmzmtxmsMmx^ h . muz. r 

y7nDX^y, ;dd*W. ?dd^' 
y^) , Jt-T7t^ (yif;H-f;k f b5bKD 
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#t<L*s!t (-'v*-9->\ r/K ^y-e>. h/ux. 
(0039) *$m<?mm&i-sffimftz. mumm 

m&mmtmmfm-fsffi&ftt cornet, mzmm 
%&mmx'htm. t'(r>£o%mmx'h-?xi>£\<K m 

•* h z. t wx-z h . t . mMmtmmttmtm&Tfo 

coo4o] *miizmmm%mm&tt®<7>ttmm 
ttxa. <D4*>mmi®bLx. mimKttc?>4 * 

<*' -\ Y* 

Ry 3 



Ry 1 



(Y-a) 



(Y-b) 



[0043} 8yf2HS5e (Y-a) tf. QyMiS^m 

8Jy_b*>]SW=J: 9«J*S;h.*«>jWffa Lv\ QyHc 
<£9^fi!t£*U>5figii2. ^-^/-/HS. fTV-^ 

h y T : J>mx'h s<o«* l < , try s^air* 

[0044] BUig-flSS (Y-b) A y 1 liWMM 

[0045] mZ-®3$; (Y-a) . (Y-b)tJj:l/ 
(Y-c) +ORy l ~Ry 6 li-eftm&£l::fim**: 



>#miLtzmm (mfm) . SHfci7c*f«>i§?8£tfy 
mmmcomz, ©sh**^ -v y r-^Bu^msneawc 

*^*>S«»fc LT, *?*BS«*5HME?L (*->^) Hi 

•t^z.t^mm-thz.t^X'th. ztit><D<px'i>. it 

[0041 ] fclT. *^BBt^"Jffl^|g^m?^^ii««<7) 
( 1 ) ^MJSS^M 

09 5/1 5 #i¥8-259543f 
«^.-ft^. !S6 5^, 11^, 9231 (199 

7^) ssKrEasfttv^sey^^ja. -r s^yy 
h yrvy^Ais^cogt^ioa^sissrffl^^ 

Ttt. (Y-a) . ( Y- b ) *> XX/ ( Y- 

[004 2] 

[-fki] 



.3 I 



Ry 5 i^y 4 
(Y-c) 

;«^) , ggv^ami7t(i4KB^r;i-^^» (if 
*L<I4^*IS^S!C2~2 4. iS**Tft-»"C«>»«« 

£L<immj% z m2-^6<DT)u*jumx'fcz>. 

(Y-b) 4»ORy 1 ~Ry 4 ^>3*>2oJiLt^'5: 
^fcaSS LT a y 1 ^frtr^^fffiBaR^^A LT t J: 
<. — (Y-c ) cf<7)Ry 1 ~Ry 6 ^d*>2oWJb 

[0046] buIB-HS*; (Y-a) . (Y-b)*5itf 
(Y-c) tf^Qy^ilXRyi-Ry^iSJ^SS:^ 

(F, CU Br. If). TiVO* 
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S. 'O^ATA-aHf) . x)V*—)vm (*?yx>v*- 
^v-S^) . *X*XA-S ( yxfWA* -^a 

^) » Kg (T-fe^/prs/g. O'V-f^rsy 

S3?) . ^WN'^'f^ (N, N-^f-^^W^-f 

ji&S) . t^/ps (^<^a. x^-;i^ rotvp 

-^/Ptf^v-x^-/^ ^yi^PS^) . T U —/PS 

( ^ x -;ps. h ;ps^ ) . mmmm < b* D ^'/P 

[0047} ifrie-®sS (Y-a) . (Y-b) ifcl* 



(Y-c) izZOmZtl&ik-Smii. Qy>4fc«Ry« 
[0048} CfL^O^MlSti. J^T'&fflLTk. 2 

3-)i7-^ytI#ffii.W^7x^yt LT 

ml 'No^y-ffciBiK:*^ (ci \ Br-n % ns 

C\ BF,-. PF 6 \CI0 4 \ (CF 3 S0 2 ) 
2 N" N (CF 3 CF 2 S0 2 ) 2 N". CF3SO3-. CF 3 
COO". Ph,B\ (CF 3 S0 2 ) 3 C-f«U^ 
#Ji: LXm-f £>*U (CF 3 S0 2 ) 2 N-^7ttiBF 4 -T' 

[0049} #3Sgjfc:#i L<fflv^ti.^?§MJgco^ 

A,t>fflmZtl&i><DXte%^. 
[0050} 
Hfc2} 
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N+ 
I 

(Y2) r „ 

i. 

C*H 9 (n) 



- 

N+ X 
C,HB(n) 

Cj . 

C,H 9 <*> 



(Y4) 



(V5> 



OfB) 



Y1-1 X=i 
Yl-2 X=BF 4 
Yl-3 X=N(S0 2 CF3)2 
Yf.4 X=PF e 

Y2-1 X=I 
Y2-2 X=BF 4 
Y2-3 X^N(S02CF3) 2 
Y2 4 X=CF 3 COO 
V2-G X^SCN 
Y2t3 X=CF 3 SOj 

Y3-1 X=> 

Y3-2 X=BF 4 

Y3-3 X=N{S0 2 CF 3 ) 2 



Y4-1 X=» 

Y4-2 X=BF 4 

Y4-3 X^NCSOaCF^ 



Y5-1 X=I 

Y5-2 X=BF 4 

Y5-3 X=N(S0 2 CF 3 h 



Y6-1 X-f 
Y6-2 X=BF, 
Y5-3 X=N(S0 2 CF3)2 
YtH* X=Br 

X=CF 3 COO 
Y6-6 X-SCN 
Y6-7 X^FsSO) 



[00 5 1] 
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<Y7) 



(Y8) 



(Oeu-CHT ^ "(-CHjChijO^-CKjCHa 



(Y3) 



(Y10) 



(Y11> 



Q 



(CHzCH^O^CHaCHa 
/ 



c 



N 

\ 



/ 

-N 

^- C H2OC H2C H2OC H3. x - 
N \ + 

{CHjCI^OhCHb 
/ 
N 

> 

\ 

(CHjCHp^CK, 



YM X-l 
Y7-2 X=BF 4 
Y7-3 X=N{S0 2 CF 3 ) 2 
Y7-4 X=CF 3 COO 
Y7-5 X=SCN 

YB-1 X-l 

YB^ X=BF 4 

YB-3 X=M{S0 2 CF3) 2 

X-PF3 
YB-5 X=CF 3 COO 
YB-6 X=SCN 
YB-7 X=CF 3 S03 



Y9-1 X=l 

Y9-2 X=BF 4 

X=N(30 2 CF 3 ) 2 
X^CF 3 COO 

Y9-5 X=SCN 

Y9-6 X=Ci r 3 S03 

yio-1 x-i 

Y10-2 X=BF 4 

Y10-3 X=N(S0 2 CF3> 2 



Y11-1 X=f 

Y11-2 X=BF 4 

Y11-3 X^N(30 2 CF 3 > 7 



[00 5 2} 
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(Y12) 

X X yum X-l 

N N N N Xs,BF " 



(Y13) 



\ 




H3c" N ^ N ^C,H,(n) X- 



Y13-1 X-^l 

Y13-2 X=BF 4 

Y12-3 X-N(SO a CF3)2 



(Y14) 



j^J N ^CsH 13 (n) X" 



Y14-1 X=l 

Y14.2 X=BF< 

Y14 3 X^SO^Fafe 



<Y1 5) 



HsC-^^N-tCHzfc-N^^-CKi 



Y15-1 X=» 

Y15-2 X=BF 4 

Y15-3 X=N(S0 2 CF 3 ) 2 



(Y16) 
X 



Y15-1 X=» 

Y16-2 X-BF 4 

Y16 3 X=N<SOjCF 3 ) 2 



[00 53} 
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™ - CH.CH3 
ChfeCHs 



(Y1B) 



(Y19) 



HaC-N— (CH,CHjO) 2 CH3 X " 
CHiCHa 



CMs 



(Y21) 



CH2CH3 
H3C C 4 Ha(n) 



Y17-1 X=i 
Y17-2 X=BF« 
Y17-3 X=N<S0 2 CF 3 ) 2 
X=PF ft 

Y1EM X=J 

Y18-2 X=3F 4 

Y18-3 X=N(S0 2 CF3>2 



Y19-1 X=f 
Y1S-2 X=BF< 
Y19-3 X=N(S0 2 CF3>2 
Y1B-4 X-=CF 3 COO 
Yt9-5 X^SCN 
Y19-6 X-CF 3 SCb 

Y20-1 X=l 

X=BF 4 
Y2D-3 X=N(S0 2 CF 3 )2 



X=> 
Y21-2 X-BF 4 
Y21-3 X=N(S0 2 CF 3 )3 



(Y22> 



[0054] 



Q 



HaC C 4 He{n) 



Y22-1 X=t 

Y22-2 X=BF 4 

Y22-3 X=N<SOjCr 3 )2 



Hfc6] 
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im) C 4 Ha(n> 



Y23-1 X=l 

HjC-P— C,H e (n) x ~ Y23-2 X=BF 4 



C.He(n) 



Y23-3 X=N(S0 2 Cr : 3), 



(Y24) 



,0 CL V24 1 X=l 



C J 



Y24^ X=BF< 

Y2« X=N{SD 2 CF 3 ) 2 



HjCHiCfOHaCHaOa N <CH 2 CH 2 0) 2 CH a CH 3 



<Y25) 



0 



Y25-1 X=l 

I Y^5-3 X=N(S0 2 CFa)2 

(CH2CH20>20CH,CH3 



(Y26) 



N 



Y26-1 X=4 



N N Y2^3 X=BF 4 



1 I 
Me Me 



X=PF e 



XX. 



H3C ^N' ^CH 2 CH 2 CX:H 2 C?i,-N^N^' C ^ 



Y27-1 x=r 

Y27-2 X=N(SO a Ci : 3) 2 
Y27-3 X=BF< 
Y27-4 X=CF 3 COO 
Y27-5 X-SCN 
Y27-5 X=CF 3 S0 3 



[0055} Ut7l 

(V28> 



0s 



Y28-1 X=l 
Y28-2 X=BF 4 



CHS ^(CHjCHzO^CHj Y29-3 X^SO^F^ 



029) 



__:n^ Y2S-2 X=BF 4 
OH3 (CHjCHjOfeCK, ^3.3 x=N(S0 2 CF3) 2 

t 0 0 5 6 ) MIB?§M««»«^(4. ^SrfflV^V^ *^Bgti3^-c«^i!j®{=m»M^®ffl-r-l.^. « 

mmu<r>%^m*w&m®.<m\3zMzft lx 5 0 mm% t>mt u mmmmn i 2 ts ^m^mx-shit 

&LtX'$>h<7)i)Wt U*. 4fc, tsOd 5 0«»% OWfmt LTliL il.Nal.KK CsI.C 

£L<, 0. 5 — 5n&%X'hZ><7>&£ ^tfJL^. tttLiBr, NaBr, KBr. CsBr. CaBr 

[0057] ( 2 ) wsm 2 %t'?>£mmitm. t^n^h^r/^ury^-^ 
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T'^S. Cl^m^. Li I^fJ>^<7A3- 

[0058} fjfBS»»{i^ !> v-Sam, *4)V-¥)Vft. 
ZUmo&miZ* 0 y/Wb ( SKttfc ) $ -stabs-*-* £ 

Polymer Electrolyte Revi 
ews-lfcj:^2 " (J. R. MacCal lumt 
C.A. Vincent oygM. ELSEVIER 
APPLIED SCIENCE) lrZ§£M<$tl£i-iki£% 
Sr^ffi-T h -T t tfX'Z h **, m^tf 'JT^'jD-h U 
/K ^ !> 7 vttX- >>7-'>Z1&t L < &fJJ-r& CI t **T 

Chem Soc. Japan, I nd. Chem.Sec, 46,779(1943), 
J. Am. Chem. Soc, 111,5542(1989), J. Chem. Soc, 
Chem. Commun., 1993, 390, Angew. Chem. Int. Ed. 
Engl., 35,1949(19%), Chem. Lett., 1996, 885, J. C 
hm. Soc, Chem. Commun., 1997,545tCfe®$ilTV>^> 

[0059] (4 ) iHimmtm 
xmiizma^ffcziffijEiLmimmtLxiz. n. 

N ' -y'7I^-N s N ' -t\X (4-^< r-dfi^x 
— )V) - ( 1 , 1 ' -t'7i-/l/) -4,4' -S^'TS 
V (J.Hagen et al . .Synthetic Metal 89(1997)215-22 
0) , 2, 2' , 7, 7' -f h7^ (N, N-^*- 
p-^h^^i-^Sy) 9, 9' -Xfot'7;P 
^l-ix (Nature, Vol. 395, 8 Oct. 1998,p583-585iJ it/ 
W097/1 06 1 7) . 1 , 1 -f* <4- (S^'-p 
-h'J/PTSy) 7i-;H ^^xn^^fyay3m.^ 
mr 5 y h * 2BS bfc 5fSfi6^*T $ WbS* ( It 
IPBBS59-19439 3-^«) .4.4, - b'X 
[ (N-l— l-y^-fr) -N-7a-;|/7S/]t'7i 
~^-Cft*S*i& 2fflliLh<7)3^T5>^-i-^2ilJjJLh 

^s-2 34 6 8i^#) hvyx-ju^y-ey 



>M«gf*Jil4, 9 2 3. 7 7 4f, #l!¥4-3 0 
8 6 88^fB) . N, N' -y'71-yP-N, N ' - 
t'X(3-^f*7i-^)- (1, 1* -t'7i- 

,v) -4.4' --jr^ym^mm^r^y mwm 

frl?4, 7 64, 6 2 5"t) .a, a, a' , a' — f 
h7^f^-a, a' -b'X (4 - : J-p- hOfUT^ 
S7*-)V) -p-*z/\s> (^3-269084 

„ P-7i^l/yy7Sy|§#^ 
LT4*S9fc*S8* h 'J7x-^7$ (^S 
^F-4 - 1 2 9 2 7 1 -^&fg) „ t>-;^|;^Siy'7 

5 ymmnwwiLtzit-sm ( #hfp4 -17539 

m&LtzjTmWkVT^y (fifiHF4-2 64 1 89^ 
fg) » ^f-U^flKtS^rr&^PSfie^rSV («HPF4 

- 2 9 o 8 5 1 ^r&m ) „ ^y^^ *-Mt&m m 

RPM - 3 6 4 1 5 3^|g) . 7)V*\sVmX*3WCT 
$>Zm&Lt:i><?) (^¥5-2 54 7 3^fS) , 
MJTSWb^ (#i¥5-2394 55f&i) . 

V : J)VT S/t'7i-;K 5-3206 
34^m) . N, N, N-b'j7irui/7SiiW» 
(#BB¥6-1 972^#) . 7xy^fHf^«^^ 
ITTS^J^'TSV (Si¥7-138562f) . 
^'T $ y 7Xz;P7Ify r- !/ >? >-l5^«c ( ^g^P 7 - 

2 5 24 7 4^) mz^tih^mmr^>min 

[ 0 0 6 0 ) *«IEILil^««fc LXli. a 

fW7iy (Adv. Mater. 1997,9. N0.7.p557) . >s 
^fHfy/l'Kfyf'*7xy (Angew. Chem. Int. E 
d. Engl. 1995. 34, No. 3, p303-307 ) , 2. 8-5^^ 
is)VTVX"7 [2. 3-b:6, 7-b' ] yf^7x 
V (JACS,Voll20, N0.4,199&,p664-672>^O^'7rf^- 
*7 x.yit^. ^Dtn- )V (K. Murakoshi et a 
l.,;Chem. Lett. 1997, p471) , Handbook of Organic 
Conductive Molecules and Polymers Vol. 1.2,3,4 (N 
ALWAH WILEYffiJK) iZMSM^tiX^^^^T^Uy 

isZT/zcvmmft. (p-7x_^y) axx/zcn 

^$r»* L < mm-t hZ\t ifiX'% h . 
[ 0 0 6 1 ) jE?L lii*W^«iNature,Vol.3 
95. 8 Oct. 1998,p583-585tiem$ilTv^<l:3(=b'- 
A'yM/^rnyhn- ;U-rSJt*^lc. M»x (4- 
7xi^7 jl—ZU) T^—'JM.^y-7t3X3T>1- : t*— 

fzK>. mitwmimm^7-y^\)imm (zmmw 
m<onm) ZftofcMzLi c (cf 3 so 2 ) 2 n] <r> 
£o%t&*m)}nLXi>J:\,\ 
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[0062] ( b ) nmmmmmm 

p mmmit&fa^mfa <?» < >- k ^ 7iz . 2 e v tit 

««fig?M *Vtt,# ; rVi' J r>l-£ ^^Z ta^ST' 

-r^-wl^*?* U^BfiP3r-7T< —JSC 
4. 5eV£t±5. 5eViaTT'^^h^4L<, 
££>£4. 7eVliJLt5. 3 e <I £ 

LTtiCu K CuSCN, Culn 
Se 2 , Cu (In, Ga) Se 2 . CuGaSe,, C 
u 2 0, CuS. CuGaS 2 , CuInS 2% CuAl 
SezKZtfWf t>tth. ZC0*X'i>Cu l&Xl/Cu 
SCN##*L<, Cu I#ftfc»*LV\ »£-£trtfc 
*»I2WC«V»* CI t ifiX'% h pSftit^Wiftk 
LT«\ GaP, NiO, CoO, FeO, Bi 2 0 3 . 
MoOj, Cr;0 3 f?:f(«;imi.. * 

£ Uvfc—sMBWftttl ■ 0X10" 4 ~1. 0X1&' 
cra'/V- sectj,! ZhlZfj-t L<i$l . Ox 
1 0" 3 ~1 .0X1 0 3 cm ! /V • se cT'&S. 

^mMmmm<m^ L^i*ti i . o x 1 

0" 8 ~1. Oxl0 2 S/cmtJ>0. $^»(Cif^t< 
ttl. 0xl0- 6 -10S/cmtJ)l.. 
[0063] ^Bftoftfpmi. ^aBBtfDflMSHtfVli 

n.%\,\ *wm^mi-<?)-mmmt lxh, men 

ftzmmtih z t iz± -yxz&kLtznTzmfiiit lx 

[oo64] *&wq%3r=f<q»& L^mtmmt lx 
a. tsmmt LxmmB&tsemtn. ^7^0- 

?\ %t'mM*yy-<7>i'ytLxmm-?z>c:£t>-*sm 
x-hh. 

[0065] 

immm] &.Ttzmmmzm?x*mizz t>izm&m 



zttfxzz. «ot, ^mcommmTiz^-tMi^ 
Mtz®imzn& t>cox-i$m\ 

, jym5 6MM.%. tmi4M&%. if^y/'ja- 
)V 3 MAX-tts WM*®mz . *>fijg 9 9 . 9 9%W^ 

»2cm2) £#-fl§^ «3B«fi*««tL-caaiU 
6 0°C-C#ffl«i^iE@i: LT 0 . 5 AO^H^S- 4 

[006 6] ^f^n^MHT^S-^AS^SrO. 3m 
o 1 /LO«EltekJSJBE(c«aiL. Sftl 5X:-C2 5 Vtf> 
mffiS:5^EPJnLT. T/I'S-^ASlM^ltSBM 

ffl{CJ?$*^7 3 0 n m^lt-ftT^S-^A^JK^^J* 
L/c. < SEM) KJ: O^M^ffi^m 
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TCmmiH-lt-SmkLX. CdS, CdS, ZnS. Ga 
P. GaAs, InP, FeSj, PbS, Culn 
S 2 . Cu I nSe 2 %t'lZitmZtL&\,^ty&fc-£m¥ 

[0022] *miizm^$>tiz>miB&tmt. *-© 
w«*^^$ixTv^T t j: < . mm<vm-\frt>mf$.2 
tix^xi>*\\ mi3mmmmv>wmfrL>ffi&LZti 

Kt^oXoiz. mmw<m#iiz&~>xm&z$i.i.izm 
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uyfl*») * L< . ^mfbu^j: 00 * l < . 

T ;P 5 tJf4U>. i . IB?LtfH£» jWS# o 

< , U>*mutSWMt*>&Bi L< »iaa&*m 

[0023) «riE£*WMi, ¥«tt<75®#£#LT H*. 

L<141 00nm~2mmt&D« i 00* L<li5 0 
0nm~lmmT'£>9. $ £>fc#i L< tit 1 ~5 0 Oju 
mTftO. *i>i5if*L<(il 0—1 OOjumTftfi. BU 

WMm. (l3PgP<7)H»t#0) tiu fftL<(ilmm2 
— 1 OOcm 2 ti51 i0if*L<ti:lmm2~l Oc 
m'HTTfti. 

[0024] *n^JSV)&ft*4MMMKtt?£ 

%mft<7>i>^mmk ltj4. #j;tti:\ «¥aft»tt <» 

(SSS14. VPfeaHS, ]E?L<S#tt. jBea*tt$r*f) . 

ytmmtcmt (ft&mit. xmim* %m&m. % 

JEflMW). Photovol tai c^W&frt' ) . M 

[0025] ttp&mt lxiz. mm. mss&m& 

ifji-ttimtLX. TCNQ (fh^yTy^yy^^ 

y) . ttf {y-hv^-ryivj^y) . ttn (-rh 
<7)?m&m§m&m. mx/^r-y. yui/r-y^ 



i>\ it^mm. No35. PP95-103 

(1998) t * com^XMlzim 2tiZ> ititffo* t'rf 

[0026] *Sl£¥*ftth LXl±. Hny, yjl>-?~ 

vj^cvx o %mfc?mfo : 1 1 1 -vjMk&v&mi* 
$m<?)i}tva7i'A y mumim. «wk*» ^y 

* v v a*? > ; s*mmt& z. t tfx-z z> . &m*)vzi 
f-^^. 7.x. sis. ^y^fv, 
a. -f 7 hy>)A, 7y?y. y-w-i^A. -^•t'^^: 
mm&fi^tztz<Qmm$mim^t\>o&x\ sntf- 

[0027] ^S5SMtttfeW.fc:#4 LT. 

^ks-^a, ms. IS, ryftyitlifc'xvx 

J»<ryr>V)Vttm:mifimfbiih. ttz. W$a. HV*? 
A. -f^ix'^A. ^H5^A^<7>t»Wb!t?J; ^'U^A- 
t^iTtiili — f ^sy^Aco-feV-y^ ; -f yv*? 
J><tt1tm;WWWft>ti&. Ztlt*<7)ipX't>. ^KS 
^A. ^''J^A, -fy^A. IB. St«i3J:t^ 
'J >-#^3i{fii.& 1 aiiLh^7c^^^tffk-gr!^»^^ 

t> CdS, InP, CdSe, CuInS 2 . Cul 

b b bS i . 7^7rXSi *if3&«-£*;h.6. 
[0028] B?IH*#i4^m^c7)f^fei: LTti, f^E 
SF^co ry^-y ; ^c7)f4^j T^«<®%t (1998 

^) . msmm^> rYfr-yfrmzzzmm^-r 
^yygffij ( 1 99 530 ^tcfem^v^-^-vuft. 

^,101 2~i o i si ( 1 996*) iztm^yjv- 

-YlVmififtt. L\>\ D e g u s s ait#BBf&L 

[0029] wiB^iflEfita^FdtRfkf-^ ycvi§&. m 
UY)v—y>vm. Yiv-vivm. i&i<m<7m*.m&*x' 

<o ^mc^^y mfttmmtmu &&il&m (199 

■ *7 TX0*y ■ t7$7^ • Vtxf^-, ^8 
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0i, I12f, 3157-31711 (1997^) 

iztmnxm*?. r*-y*M K^sxh'j- • *x 

5MiZim<OjjW;i>1&tL^. A. T. Wol 

de i, Nanotechnology, STT 
Netherlands Study Centre 
f o r Te c h n o 1 o g y Trends, ppl 
46-214, 1998, T. O. Kim<b, 
Aerosol Sci. Techn. , 29, p 
plll-125 (1998) tttftUSWmSflcS:* 

[0030} ^mTm^h¥mimn^n^.mxmm 

mtmmmimLxit. mtiz. mmnE&m. r fe 
mrnmw±mmmcom& t mm j &«f!EW tuns (200 
1^) izmmznx^x. *%.Bmzi>mmx'%&. 

fci^U^^-y^fe* ; *^>7->&&M ; h'>7x 
— )V*?>%&M ; 7^oi^T— >fcj:t>'#JR7^av- 

#tf^S^;W7 ; frtfftqwfeti*. 

yfefgti. 1 1-35836-s^ ftp}? i 

1-1 58 3 9 5-f-. ^fflfl 1-1 63378^. 1# 
BBT 1 1 - 2 1 4 7 3 0^l\ 1 1-214731 

i3«ttXKffl^8 9 24 lit. H911 

84 i^<D&wmmizMdm<7)iiLm&mft>tiz. ztit> 

<r>&m<r>-£$iMz-oux\t, X7 • ii» • (f. 
M.Hamer) ^ r/vf o-»M ? i> , y ? . 
T—Vy-iX ■ TVY ■ U W-r-f H • 
(Heterocyclic Compounds-Cyanine Dyes and Related 
Compounds) j „ yg^-^-f !)-■ T>"H • *?>X (J 
ohn Wiley & Sons) a— 3— o:xK>\ 1 9 

6 4^fJ ; T— • XA - X9—-7— (D.M.Sturmer) M 

r^r-offf-iM • zivn^vX—x^i/^jV ■ 

W y 7 X ■ 4 > ■ 7 V 'V 7 - ^ 5 X h U - 

(Heterocyclic Compounds-Special topics in heteroc 
yclic chemistry) j . |gl8*. Hi 415. ^482 
~5 1 5K. i^'a V • ^-f 'J— • TVF • -fyX (John 
Wiley & Sons) it— — a. — 3 — •? . nyKy, 197 
7^T«J; r n7 X- y^XhV- 3 
yA*>>yX (Rodd's Chemistry of Carbon Compound 
s)j2nd. Ed. vol. IV, part B, 1 
9 7 7iHL mi 5*. ^3 6 9—4 2 2K. x;H?t'T 
• ^xy^-y\7ij 7 ? • #yj*—— ■ (Else 
vier Science Publishing Company Inc. ) itfj. — 
-3-? :3ffiJHr8«ei. 077, 6 1 1 -5f mm : Uk 
rainskii Khimicheskii Zhurnah H4 0#. fg3-§\ 



2 5 3~2 5 8S ; Dyes andPigments. §12 13£. 2 2 

7-2341 ; &*vzi\bwxm&\mztitiJMiz 

[003 1 ] WEilfiSfUR^+Tfc . 3fc3c5ttttcflHl* 

*ll^4 9 2772 1^. |5|4 6 84 5 3 7-5§-. PJ5 
084365t. |Hl5 3 5.0 6.4 4-f-. IS1546305 
7-f. |h)552544 O-Jf-cWJiifflS. W7- 2 4 
9 7 9 0-5!-. 1 0-504 5 1 2-5§\ Vk$m?f9 

8/5 0 3 9 3-W^)*^8t:iett$*i-&fflfWa53Ji«jfc 

[0032] mm^mm (4Htaa> tfswcu&s 

xvmi®mmizzn?ix&mmmznt:^ffim 

wtcseat- & i t iz x o . 3 # 5 

[0033] *mnx-ii. mm&mt ti>i,z, mm<m 
mz&W-tZBWX'&mcMt&VaZ. fflfkvft®. foh 

fi|s. TCNE, TCNQ. 7*/P>;T>-r;U— tc^isT 

-fctT. ^U>f5K. #'JfD-;K *r»J (x^-l^y 
f l/7^l/- h) . ^'Jx^y, dfjx-f/l'. 

» . ^'Jrx'jy. ^'J7tfi/y. #'jf*7iy 

I^f^. T^^'Jv-^y. *f'J (p-7iXl/» 
f^ft. j^'J ( p-7xxi/yt-by) 1^^. 

mm. vat. dna, rna, ms. znm. mm&n 

m. b';j-f->\ Tt'y'y. W^fflJia 

[0034] *%mnmm*sffimtoizi5^x. mi 
^mwmk^ w£L<i*&^mztitz*mtomi. 
=f) imimfiizft&ztitzimx''k£i\2>. jwbwt 
(i. 5vH:?fciL^i o^y~ifci 0 o^r-y^--^- 
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tmmmttmA-tz d t iz <t o . 

fmit^&mzx ^xim^irtzTJU^-'y^ms.t^ 

a. i-f. Tj\s$-*7J±mi.<7>mw.mzj:o. ffifinm 
mzmm&tfm^wffrt. %<?m. t/^-^aisj 
i&*u mwmtmm&Lx^&m&ftmz!mm&. 

KWzmz^fomm?<vitfm.®x'& & &w,t>v a * 
istt&mmnmm zmm% t'iz£-?xmA Ltzmzmti 
*x'mMZ3m&mm?(v£&i:fidiTmmz£ -?x*m 
ftmtt* MH<7)j*imzmA-t& zti>xz&. 

[0035) fflftizftftZixfz^#MT£tzte&m 

mm®.mzj:hmm.itx'$>-?xh. it^tm^^ 

tci&HK&ft. t5£T/Zi\e>com?>.izbitlz£Z>®Mlt 

m-&ttmzm-&m%.itx'fo-r>xi>. &£>#>l.#>«b?l 
miz±->xMnztLtz-iz&TA mats, wsy^y-it 

frr. £#cO;£:JK*m;5:fc') jWWM" &IIl5£-m-t'<5o-C 

%ejm&coftmzw.ig£fztemMZ-<mmzitLxit¥m 

&^z£-?xmfeltZiiX\^cr>1)Wt LV\ 
[ 0 0 3 6 ] l&£^f«^WOffl5£fl3i, ho 

mz-tx. mmnzm&t&tt® (ttzitmi-mt 
®) tmwmzmwtLtzffi&b-t&ztizx^xfT'yx 
hxw z^io^mmm^Mmttzmmit. mz.ix. 
^m^mn'mimMmii^mzmxLfzm. *mim. 
m^mffifimM-f&m&izm-tz tiz£ -?xi%t>ti 

fzmmfotLx. w*>. ^nitcD^m^mmt txmn 
izftnztixhj;^. *mfomttztommzmL. 
%ii&^fo<mmcr>^itLtzmm.tezn&ii ; &. t> 
xxszco&mmmcoimiz^xit. mmnE^m. e. 
mmmmk&mmnm&tmm. imwcntam.. 200 
1^, tmrnztix^x. *%BMzi>mmx'$z. 
[0037] tmmm&mt. mimii^mz^ 
x'j?z< t i>-&i)*mnmtmti%Lx^$><vtfi&£ t 



fzugmmmtwt u*. mz&mtmt txit, tm 

^?>%t'lzitm2iimmi£&(r>iSLmi>L<lt<0r 

*u\ mm. mmfi<r>]mizmtimzmmi,xm 

ffl?Lfoi,zmA-?hz:tx\ mftftmzti^^xmzitmfa 
m&ttmm&mMzimz -th^t vx-z & . %h 

[0038] *mimm^zmm&mz®mzit& z t 
izx-^x. ^ikwt.m?z&mmBz j £z>c\ttfX'$?> 

MWtctt. 2S^}S$-fflv^^t* i -C'#-l». loll 

imfctoizftf&Lttmimm.TizftfLx. &mzmm 
iz-o^xu. m^&o?)--f&mj}mzmmLx , **ff* 

^M<^mmmzmtxmsmiKX'^&. mza. r 

rah°^h'JyK 3-^ h^s^nW-h'J 
. y^cf-;W>UMs^^H» TSK^a (N, N 
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^'x^/K ^gxfuy, M7nei/yf) . thy 
yf) ^ftfcwfi^iSlfc&W&ft.*. 

[0039] *^Hj^atgi±^y«jt^^. 

mmm t msmmi-ymm^ t v>i&^\± , mmm 

z&mmvhtui. t'^xo^mmxh-yxtx^. m 
ta. m?.wmmttmtfm.ftTh & . imiftiz 
mmmtx. ^mmm^^^mtz^m^xm^ 
■t&zttfxzz,. ttz. mmmMmmmwmtkX'$> 

MJimzmzmm$immi<^fmmx'fr&mmfa 

4t^Z9<fti>L<imfatLX&ALtzcD-ib. 

mizit ^x^fomttfr^hmtzm^zmimmm 
zm$L-?z>zti l z£~>xm-£^-&zti*x'%z>. 
[oo4oj *mwizn m^m%n<mmttnc?)itmm 
tLxa. <B4 7t>mmmmkLx. mimjmoA* 

c*^ pi 



I* 
(Y-a) 



Ry 3 
(Y-b) 



[004 3] biKHK* (Y-a) Qy'tiffl&S 
h 'J Tisv&xtbhvyimt L < . tr U j/*>sre£> 

[ 0 0 4 4 ] (Y-b) 4u AyHiM*^ 

[0045] MIB-JK^ (Y-a) , (Y-bJiiitf 
(Y-c) «f^Ry 1 ~Ry6{i-eil'e'ti?fci^SM*^ 



h 0 7X<r>'fMz^\sTz^m>h'r)VW&%. 

mY^KM a h mmmwMM . ^^±m 

mttmomiz. <z>mft*<r>**vT-&mtfm^&mz 
frfrb&ttmt lx. m=Fmmtm*jEii <#-^) m 
mmm. zm^&zthx'zz,. zn.t>i±. m^x-mm 
•f&zki>wm^-&zti>X'ZZ>. ztit>cr)cpx'i>. ft 

i>cr>izmm.tM<W8nx'$>& . 

[oo4i] ult. *miizmm*im%mmimtt®<7> 

( 1 ) jgattttfiMt 

*&mzmm*im%mmmnMnt ixiz. mtn. w 

095/1 8 4 5 6^m. »if8-259543f 
mmit¥. f6 5t, llf, 9231(199 

7^) mizimztix^&vvis-^j*^ a s*vy 

TJi. TIBHR* (Y-a) „ ( Y- b ) & XX/ ( Y- 
[0042] 



,3 I 



Ry 5 !fy 4 
(Y-c) 

4 . a»KT* -)tt 4HS«tc<b ^xh. t izmaxh 

-f yrotr;wa. ^y^*. itf+iV 

* t < is^sj^^ 2 - 2 4 . mmtitxh -> x %,wm. 

£Vft±L<\mmm :: m2.^i&cDT)V5:)vmz 
tzteimm^m 2- 1 s^r^-^mx-h 0 . mz$t 
tL< immm^m 2-6 cor^ivmx-h h. &tz. 

-^(Y-b) *<0Ry l - Ry 4 co^*>2oJiLh^'5 
i L X A y ' **tr3fBHH!&H£&Jft LT t» «t 
<. HR^ (Y-c) 4'<7)Ry 1 ~Ry 6 ^o^2oJiLh 
i)<M.^zm^Lxmmmi:^LXi>^\ 
[0046] mi-m^ (Y-a) . (Y-b)fcJ;tr 
(Y-c) *OQyifcJ:lXRy»~Ry6«a^S^ 

(F,C1, Br, If), isTSm. TJUa* 
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>umm) . T>v*ivm u^us. xf;n. row 
a. 4 s^yyyUK. y^x;i^3) , rn^^* 

[0047] flj|£-H&:£ (Y-a) . (Y-b)£*:fi 



(Y-c) lz£K>mZtl$>fc-$&l)te. Qy'i^iiRy 1 

too48] ztie><r>wmmis. mtkx'&m lt *> , 2 

ti, Aoyyffl^f^-y (CI", Br-f) . NS 
C". BF,\ PF 6 \ C10 4 ", (CF 3 S0 2 ) 
2 N". (CF 3 CF 2 S0 2 ) 2 N-; CF3SO3-. CF 3 
COO". Ph,B\ (CF 3 S0 2 ) 3 C-3^'if^ 
fiBJi: LT^tf fefU (CF 3 S0 2 ) 2 N-i/cliBF,-T 

[0049] *muzK£L<m^t>ti&mmm<7)Mfo 

[0050] 
Ut2) 
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(Y2> 



(Y3) 



(Y4) 



(Y5> 



0B> 



o 



N+ 
I 



Cr 



chj 



N4 

I 

C^n) 



Or" 

N+ X 
ChfeCN 



Or 



I 

^\ .COOC 2 H 5 
I 

C«H 9 <n) 



Y1-1 X=! 
Yl-2 X=BF 4 
Yl-3 X=N(S0 2 CF3) 2 
Yi-4 X=PF e 

Y2-1 X=l 
Y2-2 X=BF 4 
Y2-3 X-N(S0 2 CF3)2 
Y2 4 X=CF 3 COO 
Y2-£> X=SCN 
Y2r3 X=CF s SO^ 

Y3-1 X=l 

Y3-2 X=BF 4 

Y3-3 X^SOaCFj^ 



Y4-1 X=\ 

Y4-2 X=8F< 

Y4-3 X^MfSOaCF^ 



Y5-1 X=I 

Y5-2 X=BF 4 

Y5-3 X=N(S0 2 CF 3 ) 2 

Y6-1 X--I 

Y6-2 X=8F* 

Y6-3 X=N(SO a CF3) 2 

Y6-4 X«Br 

YB-5 X=CF 3 COO 

Y&-6 X^SCN 

Y6-7 X=CF 3 SO^ 
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07) 



M X*" 



fVB) 



(t)Bu-CH2 



0^> 



(Y10) 



YM X=^ 
Y7-2 X=BF 4 
Y7-3 X=N(S0 2 CF3)2 
Y7-4 X=CF 3 COO 
Y7-5 X=SCN 

Y8-1 X=f 

Yd^ X^PF 5 
YB-5 X=CF 3 COO 
YB-6 X=SCN 
YB-7 X^CFsSQa 



/ 
N 

X" 

N > 
\ 

{CN 2 0H 7 O) 2 CH^CHi 3 



c 



(CHbCHzO^CHs 
/ 
N 

^-CHzOCH^HjOCHa x ~ 
N + 
\ 

(CHjCli^OhCHB 
/ 
N 



a 



Y9-1 X=l 

Y3-2 X=BF 4 

Y9-3 X=N(302CF3)2 

Y9-4 x-<;r 3 coo 

YD-5 X^SCN 
Y9-6 X^rgSOj 

Y10-1 X»J 

Y10-2 X=BF 4 

Y10-3 X=N(S0 2 CF3) 2 



Y11-1 X=M 

Y11-2 X=BF 4 

Y11-3 X=N(S0 2 CF 3 ) 7 



(CHjCH^OkCH, 



[0052} 
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(Y12) 



(n)C4H 9 



Y12-2 X=BF 4 



<Y13) 




•C 4 H,(n) x " 



Y13-1 X-^l 

Y13-2 X=BF 4 

Y13-3 X=N(S0 2 CP3)2 



(Y14> 



CaHi3(n) 



a 



Y14-1 X=l 

X=BF 4 
Y14 3 X^SOyCFsfc 



(Y15> 



X 



Y15-1 X=l 

Y15-2 X=BF 4 

Y15-3 X=NCS0 2 CF3)j 



(Y16> 



=v + X 



Y15-1 X=l 
Y16-2 X=*F 4 



[0053] 



Ut5l 
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™ CH.CH3 

(Y1B) CH2CH3 

W^C-N— (CHzCH^OfcCHa x - 
CHzCHs 



Y17-1 x=^ 
Y17-2 X=BF< 
Y17-3 X^NKSOaCF^ 
Y17^ X=PF ft 

Y1B-1 X=J 

Y18-2 X=3F 4 

Y18-3 X=N(SO ? CF3)2 



CH5 



CH2CH3 



Y19-1 X=J 
Y19-2 X=BF 4 

X=N(S0 2 CF3)2 
Y1B-4 X^CF a COO 
Y19-6 X-SCN 
Y19-6 X=CF a S03 

^20-1 X=J 

X=BF 4 
Y20-3 X=N(S0 2 CF 3 )2 



Y21-1 X-l 

Y21 2 X=BF< 

Y21-3 X=N(S0 2 CF 3 )3 



(V22) 



[00 54] 



Y22-1 X=l 

V22-2 X=BF 4 

Y22-3 X=N(SO a Cr 3 >2 



Ute} 
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(V23) 



CY24) 



C4H8(n> 
H3C-P— C,H 8 (n) 
C 4 Ho(n) 



o a o 



x - Y23-2 X=BF 4 

Y23-3 X=N($0 2 Cr 3 ), 



V24 1 X=l 

Y24-? X=BF« 

Y24-3 X=NKS0 2 CF3)2 



<Y?5) 



(CHiCHzOhCHaCHa 



0 



(CHzCHaOhOCH^CHa 



(Y26) 



Me 



Me. 



N 

I i 

Me Me 



Me 



Y25-1 X=! 
Y25-2 X =BP 4 

X=N(S0 2 CFa) 2 



Y2B-1 x=r 

Y26-2 X=N(50 2 CF3) 2 
Y26-3 X=BF 4 
Y26-4 X=PF 6 



(Y?7> 



iff/ 



X" 



^CHzCHzOCBaCii^-N 



Y27-1 X=l 

Y27-2 X=N(S0 2 Ci 3)3 
Y27-3 X=BF 4 
Y27-4 X=CF 3 COO 
Y27-5 X-SCN 
Y27-6 X=CF 3 S0 3 



[0055} 



Ut7l 



(V28) 



Op 



(V29> 



[0056] irsem&iEKXtcu. mmzm^zw 

£L<. 0. 5~5«S%T&£<7)# { J:9#lfcU^ 
[00 5 7] <2)«fi?fg 



«8-1 X=l 
Y28-2 X=BF< 

X=N(S0 2 CFa>2 



x - Y23-1 X-l 

Y29-2 X=BF< 

Y29-3 X=N(S0 2 CF3) 2 

O'WBftfcl/niL i I.NaKKI.CsI.C 

TteLi Br. NaBr, KBr, CsBr. CaBr 
2 3: fc' O&JKAfb^ i ^(ix h 5 77Mf ;WT 
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-7i'Jy7y»7xD-fey-7i l> 

n^-'yM. t b'v*sy-*sy%b'£m^&c\btf 
X'%&. i(7)+ni 2 fc. Li IWJy--7A3- 

[0058] wmnmnit* v -?-mm. *>r ivyMt 

b £>T#£. y i 0 ¥MC ^h^\± , 

Polymer Electrolyte Revi 
ews - li>J:#2 " (J. R. MacCal lumh 
C. A. Vincents, ELSEVIER 
APPLIED SC I ENCE) fclEMSftst-fb^ 

£ i t ^(C'-K l JT9 U a— h U 

/K tf'J 7 y-fcb'^ y f>e^ L < CI i: **T 

Chem Soc. Japan, I nd. Chem. Sec, 46,779(1943), 
J. Am. Chem. Soc, 111,5542(1989), J. Chem. Soc, 
Chem. Commun., 1993, 390, Angew. Chem. Int. Ed. 
Engl., 35,1949(1996), Chem. Lett., 19%, 885, J. C 
hm. Soc, Chem. Commun., 1997, 545 fcjfBSi^ilT^-S. 
iT^fctttt*-* ZbtfX'Z hit, ft£ UMtSmitft 

[00593 ( 4 ) rnimmum 
*»«fc*jv^T, mestimmmottmt lx. ^mt 

( a ) ^mjEimmtm 

N' -S^X^-N. N' -b'X (4-s<h*>>yx. 

-iv) - ( i , i ' -t'7xz^) -4,4' -yr$ 

y (J.Hagen et al. .Synthetic Metal 89(1997)215-22 
0) , 2, 2' , 7, 7' -T-h5= 3 f^(N, N-^'- 
P-^h^y7i-;l/7S» 9, 9' - .X bub' 7/1- 
ztl^y (Nature, Vol. 395, 8 Oct. 1998,p583-585fc it/ 
WO97/1 061 7) , 1 , 1 -h'X {4 - (i^'-p 
-bVJUTSS) 7i-/W >-^a^df-^>-c7)3^# 

^5 9-194 3 9 3-f-^IS) . 4. 4, - b'X 
[(N-l-^-7^) -N-7x-;P7Sy]t'7x 
x^-eft#l$*t& 2ffltLh<59 3&.T 5 2{IfcLL 

1^5-234681^18), h!)7x-iKyt'y 



V (*[S8frlS4, 9 2 3, 774f. W4-30 
8688^fg) , N, N ' -i/7X-7P-N. N ' - 

t^o-^Wx-M-d, i' -t*7x- 

;u)-4, 4' -y'7iyf^fly'7$y (*!Bt 
ftSS4, 7 64, 6 2 5§) „ a , a , a ' , a ' — f 
h7^f^-a, a* -t*X(4-y-p-M);P7$ 
y7x^P) -p-^^L-V (^fST3-269084 

-f-&#) . P-7x-i/yi;7Sy^«c > ft?£ftb 
LT±tm&t*m& h y 7x-^7 5 ymmfr mm 

^4-129271 . Vls-ZbSiZimBizfT 

5 ya*«aigcfflffiSL5t-fk-^j (wuihm - 1 7 5 3 9 

5^f8) , xf-l^>ST'3^#i6T5>-i-^h2: 
^ML^#R^TS> (#lHM-2 64 18 9^i 

- 2 9 0 8 5 1 -f-^fg ) , x x;Hfc£% ( 

fflf4-364 153^i), 7/^l/>-ST'3iaT 
5>^jSML/ctO (#^f5-2 54 7 3^i) . 
bVT$yfc&to (»i¥5-239455^i) , 
trx i/b- y i/;PT 5 7h'7x-;M ^BJFF- 5-3206 
34#&«) . N, N, N-hg7x^7iyl^ft 
(WBH¥6-197 2-^fB) . 7i y*-*f ^*>-ffiI£ 
^S^fSK^'TSV (W7-138562f) . 
zST 5 y 7x-;i/7Xfy r V i?>imW mffi¥7 - 

2 5 24 7 4^) mz^ztL&^mmr $>mzi8- 

3.L<m^hz\btfX'%&. 

[0060} ±tz. -^mmmmzmb lx\±. a 

W*7x> (Adv. Mater. 1997.9, N0.7.P557) „ ^ 
^ftHfy;l'Kfyf^7xy (Angew. Chem. Int. E 
d. Engl. 1995, 34, No. 3, P303-307 ) , 2, 8-^^f 
iy)VT>Xy [2, 3-b : 6, 7-b' ] y'f^7x 
y (JACS,Voll20, N0.4,1998,p664-672) ^)*»J rff- 
^■^x>-(b-^J. JKybO— ;P ( K. Murakoshi et a 
l.,;Chem. Lett. 1997, p471) . Handbook of Organic 
Conductive Molecules and Polymers Vol. 1,2, 3, 4 (N 
ALWA^ WILEYffiRg) (Cie^^ttt V^S^'J 7-fefy^ 

*5£xf%cr>mmte. dty ( P -7x^y) az.xf%<r> 
mm&. ^y ( P -7x-i/yt^i/y) fciix-e^ 
xvi-x-uyt'-uy&xi/zcvmmfo. ^y 
^7x^fcj:t/-?-coi^^. ^yr-y^fccttx-ecT) 
xvbM : jy&£v : Z(vmmim<vmm®m 

ftttftt L < ffiffl-T h z. b tfx-% h . 

[0061] IE?L (*-;U) ^^{C(dNature,Vol.3 
95, 8 Oct. 1998.p583-585^ie®$tttv , >|»J:d(cF- 
^ybUK/uZaybu— i^thtzMz. h'Jx (4- 
7'nt7x^i/) T§— WMt^nDTi'ft*- 

v<n&otctt*yyi;tt)\s*%^htt&^W&\^ 
mm^mm<r>x^yis*)vm® k^wmm 
m<vmm) trtfotzibizi. i [ (cf 3 so 2 ) 2 n] o 



(*L 7> 102-353432 ( P 2 0 0 2 - 3 5 3 4 3 2 A ) 



[00 62) ( b ) £S«iIE?lf§ii£»« 
^ZZbWX'Z h . pM£|«^¥3£#?V^ K3r-v 

pSil^-fb-^t^^*^^^ H^F-r 7 7fi,' 2 e vjjLh 
Tftiik^ffAK. $£>£2. 5e VIOLETS) £.1 

4. 5eVJSLh5. 5 e V&TT**£ L< . 

S&tC4. 7eVja±5. 3eVJaTTfcSdk*^* 

(Wi-ffi^iBi^trft^iM^^T* o , -swan** 

tsitSWmfet LTJJCu I . CuSCN, Cu I n 
Se 2 . Cu (In, Ga> Se 2 , CuGaSe 2> C 
u 2 C\ CuS, CuGaSj, CuInS 2 , CuAl 
SezZb'&mf t>tlh. ZWt»Ti>Cu IfcitXCu 
SCN*sffiU, Cuim»4U\ mi&ttlt 

LTti. GaP. NiO, CoO, FeO. Bi 2 0 3 , 
Mo0 2 . CrjOjUflfSIiWIIi. 4fc, * 

£U>*— ;W£SfcK<il. Oxio-'-l. Oxio* 
cm'/V • s e cT'S) 1 ?. $ ^ff* L<I21 . OX 
10" 3 ~1. Oxl0 3 cmW- sect'M. 

c *mi<7)imwmm<DK£ lv*wm± i. oxi 

0- 8 ~l. OX 1 0 2 S/cmf|>i), $A>tC»S L< 
141. OxlO- 6 -10S/cmtM. 

[ o o 6 3 j ^n^Miarpii, *%Bjc7)«titt^y« 

[0064] #«9§<03iaiNF-tf>#* Lv^iS^Sk LT 

BJJ^fgtt^ y *?f ittt £ -Ktc&XT V 4 b LXffittz 
TW-te J* - i^'-tr y if— f^B^-fe y y y 

<r>mta j ^m.^~^vyy. ^mmmt^y^y 
%ymm*yv-<7>i^tLxmm?hzti>-5jm 
x-hh. 

[0065] 

[ 5U£#J ) felTCIQM*** W?T *^BJ £ £ Kfttt W 



vym56nm%. %mii4n&%. 

JU3M&%^tsWM*.®mz. MJg9 9 . 9 9%<7)T^ 

«2cm2) £f£ffl@. iWg«ffi£*ffik LXim U 
i£j£6 0°CX ftmmZiEmt LX 0 . 5 A<7)5£mB?l£4 

[006 6] '&t*iXtzMmT)\s$=~*7J>.WgL*0. 3m 
o l /L<0^&*?£?$t;:?S«U SKI 5-CT2 5 Vc?> 

ffitci?$^7 3 O n m<7>mtT)V $ n^Aco^S:^ 
Ltz. j&*mWFH8!Bm ( SEM)tJ: O^MfSH^ffi 
^LTtk^^). SMit:tl ¥Wg*5l2 0nm 

<7)R®^na5*\ 4"jyaK«t2 o o nmcommrnxm 

i6a6i»ffis) x\ -<%7mizmmzi>~>xm)Lx^ 
hc\b tmux'% tz. z crmmztevhmnmit 3 3 % 
x-h^tz. tfz. msMBffimemiztiLxmm&mi 

9 OOnmX'hh c\bifii>i)^fz. &fz. MMZktt- (iS 

m. tc^zsizf%mmim<7)%ivymz£&3L'vi-y7Xk 

nm-6 5 0 nm<7>mWX'mti:Z>T)V$:-*7J±WMZtiF 
MLtz. 6 00nm*T'{i;Jt«fWnf2O^^iiRlOie 
94tmt>tvK:&* 600nmSSi.|>ifLPSX'li:, M 

tfWmzti%i>>'>tz. 

[0 06 7] 2. WL^§c7)iiSt«@»«Of^ 
ZH&cmitTlV $-*?J±&m&&f8.Ztlfz TA> S --7 
A»Si:*tfficO^««ffik£. lfl%«KAuC l 4 

mmzmrnv. mmrju^-^^mmim^tbx. s 

jg5 0°CTiii<U mA/c mZO-^grt^JST-mWSrff 

tz, wmia&&*.&zbtz£*). tecrmmmzmmL 

fcfeSL ^IS[^<OiB3& { «m.<OfiS3&»4> 2 0 0 nm^t^ 
«fl«««flWr»$li5 0 0nmfc=ir-9fc. CI ^ 

h Jt*^4 . 2 <7)Mii<7>mm%m*\fr h ¥« 

m~7 0 0 n m<3«HT£;l;fc£**fERLfc. «?L« 
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[0068] <XlZ^ Lagmu i r - B lodgett 

sxrcx-yf-y^ayiu ^^y^mivmttz 

o h m/cm*COW.-ik*XMBmmm (Jl$l^m)t 

^Srsmgi ojum(7>^mm (\z?*>u) #>\ 100 

£ » yy/?7^-ti->T xwmmzWLVtizn 
(ie^, i x i cm> zm&Lti. z 

[0 0 69] 3. m+^^^MM^FtfJfc* 

iTi o 2 <o^f«st&^. gugo. 2nm%?wk 

^f7Dy^-t-(0. 3mm) £RA/t***fcj3 

i«5H<offiiat=. ±§eoTio 2 3M»ta[*»ifcLJt 

mmmmz 5 vcowj±z 3 A-iaEpja l . J; 
TTi o 2 m=?zTfr$i~3mmzmmi.tz. **w 

?£tt* ( SEM ) -CWKLfclS*. T i OjStffrf # 

B$ti«. *shc. aasttsesfcasuFT. 4 5 0-c-e 
2om\mmLtz. zemmizx^x. mnwzjtm 
ztifzT i Oi^cvmmimmLxm/mmit* 

[0070] 4 . iiJSfeSI<7)©* 
ft*£Wfc:7 5 0 nm£-C-©JK£»*>. «-fe-H&fefSis£ 

iiflsfe* (fe»R-l ) Sa*LfcT-bh-hy;P: 
t -y^y-yU : (2:1:1) OS^-Jffli 

C1S3X1 0"«mo l/Lfc?§B?L*:. ^<7)fe«?$7S 
{^jQjf'JfcLT. p-C 9 H 19 -C 6 H4-o- (CH 2 C 
H 2 -0) 3 - (CH 2 > 4 -S0 3 Nac7)mjt<7)W«X;U 
*>^I&#ffc£0. 0 25mo \/Lcr>m&k%&£o 

izmm Lx&mt&mmotgmzmmLfz* mz^ 3x-w 

Sr. ±ieO"S*fflfefg^?gt;?fStr. jWTF4 0TrC 
3ftBBSSiLfc. i<7)J: o iz LX¥mfc&m=F-miz&M 



miz &^mmmmfcmmmm&n cntz . 

[007 1] 
[•ftS] 




COOH 



[007 2] 5. ftm^iUMrw-b m*-^* 
-b^-) <r>mk 

oc m 2) t^LT. i» 

y jt^-i^ y 7 -f ;uak^7 u-Ai^-t 
1 2 0*CtJlg»LM*K^S*L^. $ ty\iZ^)V 

co^y^^x.^^mmmmx-^-^Ltz. tmco 

JlSrilLT. UY7-2/Y8- 1/5^SS 

= 15:35: i (Mit) (m^h^m.i&mm^ 
yy—ey&ftmmmwmzni-r. 0 1 1 ami 

[0074] 6. -fy-^'-fe yv-emWtitfinMfe 

« i&mmimmmtyzmztitzm&cDm&twMmz 

&&Lfe/h«ffi) li^fll^H^iliftt^v^ (B 
3KRW«fc LT**;l 0«{i/cm2 ) . *H^T'JS. 

^>T«-f^-t;Ui:3fci(=o^:*<|>aJ7J^<0^<o^Sr 

**SAwaoftaisafffc:s»Lfc. *»c 1 5 owo 
*c*s>7>7'£m^x. ±m<f>4 *-is-t>*r— iztt 

^XXMrnSLmifiS 0 mW/c m2<oafe^S:KJ* u 
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LXftWfiZA^? bfrZMfeLfi:. \m<W7*L)V (ffi 

m®i oovmn amn (am*i 20 n m ) am.t 

LTifr 3 0 0 OffltCfflS U ftoT£-f?-tr/p-e?S£-t 
i?lngfr'12 0nra^lJ3Xl 0 9 ffl/cm* 



[ 0 0 7 5 J H7L^)P@*^ : 5r-i»f-?LttT;^5^««^ 

[0076] 
[fSl] 
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5 iO 
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510 
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Ti0 2 
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500 


0. 1 


510 
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Ti0 2 






650 


500 


0. 3 


510 




10 


TrO z 




a 


120 


80 


0. 2 


510 




11 


Ti0 2 
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120 


150 


0. 3 


510 




12 


TiO a 




! a 


120 


250 


O. 4 


510 





[0077] U?Hr/P*»£<^lS£^iAvvfftk¥g 

[0078] *HttWCttT i OjEmcoOTiK&ft 
SSKOffaofiaiS-^L^^. flfetfO^f* (ZnO, Sn 

»£ffi«4 0 0 nm~8 0 0 nmtC#>ftT&%&£<«> 

m<r> 3 mmzhtz ~>xwj:%> ^^m& * h^mm&mz 
m^x. xy-tyisy^mTZimtjmx'h&zttf 



[0079] 

4 gfh«£ 

5 s»tm 
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[Hi] 




(51) Int. CI . 7 M9M FI <##) 

// C 2 5 D 11/04 H 0 1 L 29/28 

F^-A(##) 4M118 AA01 AB01 BA05 BA30 CA14 

CA25 CA40 CB05 CB14 DD02 

EA01 GC20 HA25 
5F049 MA01 MB04 MB05 MB07 MB08 

NA09 NB05 QA20 RA02 SS10 
5F051 AA04 AA05 AA08 AA09 AA14 

BA05 GA03 GA20 
5H032 AA06 AS16 CC11 CC16 EE08 

EE16 EE18 HH04 
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